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METHOD AND APPARATUS FOR CURVE SAWING OR TRAVERSE EDGING 

WITH AN ACTIVE SAWBOX 

Field of the InvcntLoji 

This invention relates to a method and an apparatus for curve sawing cants or 
edging boards or flitches, for lumber, and in particular relates to an active sawbox system, for the 
curve sawing of cants, or the transverse edging of a board according to an optmiized profile for 
optimum curve sawing of cants, or edging of flitches, wiA an active sawbox. 

Background of the Invention 

A canted log, or "cant", by definition has first and second opposed cut planar faces. 
In the prior art, cants were fed Imearly through a profiler or gang saw so as to produce at least a 
third planar face either approximately parallel to the center luie of the cant, so called split taper 
sawing, or approximately parallel to one side of the cant, so called fiaU taper sawing; or at a slope 
somewhere between split and Ml taper sawing. For straight cants, using these methods for 
volume recovery of the lumber can be close to optimal, However, logs often have a curvature and 
usually a curved log will be cut to a shorter length to minimize the loss of recovery due to this 
curvature. Consequently, in tiie prior art, various curve sawing techniques have been used to 
overcome this problem so that longer length lumber with higher grade recovery may be achieved, 

Curve sawing typically uses a mechanical centering system that guides a cant into 
a secondary break-down machine with chipping heads or saws. Tliis centering action results in 
Hie cant following a path very closely parallel to the center line of the cant, thus resulting in split 
taper chipping or sawing of the cant. Cants that arc curve sawn by this technique generally 
produce longer, wider and stronger boards than is typically possible with a sti-aight sawing 
technique where the cant has significant cui-vature. 



Curve sawmg tcchniqiies have also been applied to cut parallel to a curved face of 
a caiit, i.e. fall taper sawing. See for example Kenyan, United States Patent No, 4,373,563 and 
Lundstrom, Canadian Patent No. 2,022,857, Cotli the Kenyan and Lundstrom devices use 
mechanical means to center the cant during curve sawing and thus disparities on the surface of the 
oant such as scars, knots, branch stubs and the like tend to disturb the machining operation and 
produce a "wave" in the cant Also, cants subjected to these curve sawing techniques tend to have 
straight sections on each end of the cant This results from the need to center the cant on more 
than one location through the machme. That is, when starting the cut, the cant is centered by two 
or more centering assemblies until tlie cant engages anvils behind the chipping heads. When the 
cant has progressed to the point that the centering assemblies in firont of the machine are no loiter 
in contact, the cant is pulled tlii'ougli tlie remainder of the cut in a straight line. It has also been 
found tliafc full taper curve sawing techniques, because the cut follows a line approximately parallel 
to the convex or concave surface of the cant, can only produce lumber that mimics these surfaces, 
and the sh^ produced may be unacccptably bowed. 

Thxis in the prior art, so called arc-sawing was developed. Sec for example United 
States Patent Nos. 5,148,847 and 5,320,153. Arc sawing was developed to saw iiTegular swept 
cants in a radial arc. The technique employs an electronic evaluation and control unit to determine 
the best semi-circular arc solution to machine the cant, based, in part, on the cant profile 
information. Arc sawing techniques solve the mechanical centering problems encountered with 
curve sawing but limit the recovery possible from a cant by constraining the cut solution to a 
radial form. 

Applicant is aware of attempts in the prior art to curve sawmg by pivoting or 
skewing the gangsaw, ai\d in particular, United States Patent No, 4,599,929 which issued to 
Dutina. Dutina teaches curve sawing where each saw guide and/or saw axle is adjusted in view 
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of the average inclination over the sawing line of the entire longitudinal profile of the workpiece 
or of parts of the longitudinal profile. 

Applicant is also aware of United States Patent No, 4,373 ,563, United States Patent 
5 No. 4,572,256, United States Patent No. 4,881 ,584, United States Patent No. 5,320,153, United 

States Patent No. 5,400,842 and United States Patent No. 5,469,904, which all relate to the curve 
sawing of two-sided cants. 

It has been found that optimized lumber recovery is best obtained for most if not 
10 all cants if a unique cutting solution is determined for every cant. Thus for each cant a "best" 

curve is determined, which in some instances is merely a straight line pwallel to the center line 
of the cant, and in other instances a complex curve that is only vaguely related to the physical 
surfaces of the cant. 

15 Thus it is an object of the present invention to improve recovery of lumber from 

cants and in particular irregular or crooked cants by employing a "best" curve and a unique cutting 
solution for each cant. To achieve this objective a two-sided cant is positioned and accurately 
driven straight into an active curve sawing gang, to produce the "best" curve which includes 
smoothing technology, 

20 

A board, or "flitch", by definition has first and second opposed cut planar faces and 
iirst and second opposed waned edges. In one prior art method, flitches would be scanned and 
sequenced horizontally then positioned in the desired skew, if any, and then clamped by feed rolls 
to be fed linearly into a conventional edger, In a second prior art method, flitches would be 
2 5 centered in the direction of flow and then translated through a linear scanner and, in llic same 

direction, into a conventional cdger. The first approach is elTectivc, but the system is quite 
expensive and the positioning of tlie flitch takes extra lime. The second approach works for 
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uniform straight flitches, but causes a loss of recovery when the flitches are crooked or flared on 
one side. 

Different methods of lineal scanning and positioning have been proposed. United 
States Patent No. 4,239,072 (Merilainen) discloses a lineal scanning and skew edging process. 
It lacks the ability to produce high quality chips at higher feed speeds and does not allow for 
multiple saws. United States Patent No. 4,449,557 (Makela.) discloses a similar process, but 
without the ability to reduce the edgings to chips. It also does not allow for multiple saws. 

United States Patent No. 5,429,161 (Allard) discloses a linear scanning edger 
process. The apparatus positions the flitch wliilc the flitch is moving, with two pairs of tandem 
(top and bottom) clamp rollers that skew the flitch as it is moving up lo the edger. l"hls process 
relics on the twisting of the flitch as it moves through the roller clamps, which causes skidding of 
the flitch between the rollers as they are skewed. The variance in friction between different 
flitches and the rollers and the difference in tlie direction of the rollers' axis and the direction of 
the flitch as it travels through the roller clamps, can cause a margin of error that reduces the 
recovery percentage. 

It has been found that optimized lumber recovery is more easily obtained by merely 
roughly, that is, non-accurately, placing the flitch or other workpiecc on a conveyor, then 
conveying the flitch or workpiecc through a lineal scanner, and straight through an edger where, 
instead of positioning the flitch, the saws and chip heads adjust and then traverse, to saw and chip 
Uie flitch. Because chip heads replace the outer saws, the need to handle the edgings after they 
exit tlie edger is eliminated. This eliminates a "tailer" which is normally used to separate the 
edgings and also the need for extra conveyors to transport the edgings. 

The present invention skews the saws and guides about a vertical axis 
perpendicular lo the flow by skewing the sawbox and translates the saws and guides transversely 
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to the flow within the sawbox, that is, relative to the sawbox, to accomplish active curve sawing 
of a workpiece. 

It is an object of the present invention to improve the efficiency of lumber 
production from workpieccs, and in particular from irregular or crooked workpieces. A workpiece 
moves straight in the direction of flow through the curve sawmg sawbox, where the saws and/or 
chip heads skew and actively translate in unison to saw and/or chip the flitch. 

It is a further object of the present invention to improve the efficiency of the lumber 
production from flitches and in particular for irregular or crooked flitches, by employing scanning 
and a traversing cdger which follows the cutting solution for each flitch as is determined by the 
optimizer from the scanned profile of tiie Hitch and the desired lumber sizes. This objective is 
achieved by not positioning the flitch with extra machinery, but rather to place the flitch 
approximately correctly positioned and then feed the flitch through a scanner aiid then into an 
edger, adjustii^ the skew and then actively traversing the edgcr, to produce the desired recovery 
percentage. 

It is also an object of the present invention to provide: (a) a sawbox capable of 
variable lumber tai'get sizes, that allows the setting of different saw blade spacings thereby 
reducing the number of saw blades needed in mills where lumber widths vary, (b) a sawbox of 
reduced weight and size capable of larger sawng zones, (c) a sawbox requiring less travel because 
of its increased sawing zone capability, and, (d) a sawbox having a reduced response time. 

It is another object of the present invention to eliminate, by the use of chip heads 
within the active curve sawing cdger, the need to handle edgings behind the sawbox and at the 
same time improving the chip quality produced from the edgings. 



f^ummarv of the Invention 



The apparatus of Uae present invention is capable of both curve sawing canls, or 
traverse edging of flitches, more efficiently, and to optimize recovery, based on the measured cant 
or flitch shape, lumber value, operator input and mill requisites. 

An unscrambler receives and separates the workpiece from the mill and then feeds 
single workpicccs onto an even ending roll case having a live fence. The ending rolls even end the 
workpieces against the live fence, and then transfer the workpieces to a sequencing transfer. The 
sequencing transfer gathers, advances and holds the workpieces for timed release, to queue the 
workpiece for release onto an angled roll case, or other translation means, v^ch roughly positions 
the workpieces against a fence, also known as a line bar. The angled roll case feeds workpieces 
singly on to a wide circulating belt, which moves each workpiece through a scanner, where the 
scanner reads the profile of each workpiece and sends the data to a decision processor system. It 
is to be understood that it is within the scope of tlie present invention that scanning may be done 
at any point upstream of tlie active sawbox. 

If the mill area docs not allow for a lineal scanning layout, that is, the mill does not 
have the physical area for a lineal scan system, a transverse scanner may be employed. 

An optimizing algorithm in the decision processor generates a three dimensional 
model from the workpiece measurements and calculates the cutting solution. Data is then 
transmitted to a programmable logic controller (PLC) that in turn sends motion control 
information related to the optimum breakdown solution to an active sawbox to control tlie position 
and the movement of the saws. 

The workpiece moves from the scanner along the belt and up to a sharpchain 
positioned just in front of the active sawbox, where overhead driven press rolls above the 



sharpchain press dovm on the workpiece and feed the workpiece straight into the active sawbox. 
The saws thus follow an optimum path for the worlq)iece to produce the desired recovery. 

In an alternative embodiment, chip heads may replace the outer saws on the saw 
arbor in the sawbox to reduce the outer slabs or edgings of the workpiece into chips. These chip 
heads may, although are not required to, have internal reduction plmetary gears that allow the chip 
heads to rotate at a lower speed than the saws, as the chip heads are mounted on the same arbor 
as the saws. The planetary gear diameters are set so to allow an optimum speed of the chipping 
heads, to help create qxiality chips. 

The active sawbox apparatus uses a plurality of overhead pressroils, with an 
underside circulating sharpchain in the infeed area. The infeed area may also have fixed split 
bedrolls. The outfeed area may also have non-split bedrolls and a plurality of overhead pressroils. 
The workpiece is pressed from the top by the overhead pressroils onto the lower infeed shaipchain 
and bedrolls for feeding the workpiece straight into the sawbox. The saws adjust for desired cut 
width. The saw spacing is then fixed* The sawbox actively skews, while the arbor, vwth saws and 
guides, actively translate in unison so as to create the optunum lumber and thus optimum recovery 
percentage from the workpiece. The workpiece translates through the sawbox straight, in the 
direction it was scanned. Thus, in curve sawing the workpiece, the sawbox skews and translates 
to follow an optimum curve as the workpiece passes straight through the sawbox apparatus, where 
the optimiun curve has been decided by the optimizer from the scanned image of the workpiece. 

In the sawbox apparatus, when edging, the saw^ adjust for width and skew, and 
then position for starting. They then translate in unison as needed, thus cutting along the edge 
path that has been determined by the optimizer, as the workpiece passes. 



Saw guide pairs are held together by clamping means and are connected to the saw 
shifting block by a removable means which allows the saw guides to be lifted up over the saw 
blades, after the clamping means is released. 

When using chip heads in place of the outer saws on the saw arbor, may be an 
adjustable anvil (adjustable to the thickness of the workpiccc) is positioned over the workpiecc 
and closely adjacent the chip heads. The anvil gives tlie chipping action a shear point, tlius 
assisting in producing a clean edge on the workptece. Tho chip heads may be drum-like with 
angled cutting knives that slice rather than chop the slabs or edgings, thus producing better chip 
quality, 

In summary, the selectively adjustable edging and curve-sawing saw of the present 
invention comprises: 

a selectively skewablo sawbox, skewable in a generally horizontal plane about a 
vertical axis of rotation relative to an infeed path and positionable in the infeed path so as to 
receive v^rkpieces translated generally longitudinally along the infeed path and into the sawbox, 

the sawbox rotatably supporting, on a selectively rotatable generally horizontal saw 
arbor selectively rotatable about a generally laterally extending horizontal axis of rotation, a 
plurality of generally vertically and longitudinally aligned saw blades in parallel selectively 
adjustable laterally spaced array, 

saw blade array spacing selective adjustment means mounted to the sawbox for 
selective adjustment of lateral spacing between the saw blades in the parallel selectively adjustable 
laterally spaced array along the saw arbor, 
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saw translating means for laterally translating the pai'allel selectively adjustable 
laterally spaced array relative to the sawbox according to an optimized profile. 

In a first aspect of the present invention, where the saws move relative to the saw 
arbor by sliding along the splines of the saw arbor, the saw blade airay spacing selective 
adjustment means and the saw translating means are selectively positioiiable laterally translatable 
parallel rigid members, in the preferred embodiment Y axis positioning cylinders mi shafts, 
extending and translatable generally parallel to llie saw arbor. Tl\e translatable parallel rigid 
members arc rigidly mounted to saw blade guide means for selective slidable lateral positioning 
of the saw blades along the saw arbor. Selective lateral positioning of each of the translatable 
parallel rigid members selectively laterally positions one corresponding saw blade along the saw 
arbor by one-to-one coupling via a corresponding saw blade guide mounted to a corresponding 
translatable parallel rigid member. 

In a second aspect, where the saw arbor is selectively clamped to all of the rigid 
members, tliatis, the Y axis positioning shafts, the saw blade array spacing selective adjustment 
means arc, as above, selectively positionable laterally translatable parallel rigid members 
extending and translatable generally parallel to the saw arbor. The translatable parallel rigid 
members are rigidly mounted to corresponding saw blade guide means or guides for selective 
slidable lateral positioning of the saw blades along tlie saw arbor. The selective lateral positioning 
of each of the translatable parallel rigid members selectively laterally positions one corresponding 
saw blade, whereby lateral spacing between the saw blades may be adjusted prior to lateral 
translation of the laterally spaced array of said saw blades. The saw translating means is 
selectively actuable clamping means: 

(a) selectively actuable to selectively rigidly couple a first translatable parallel 
rigid member of the translatable parallel rigid members to the translatable 
parallel rigid members other than the first translatable parallel rigid 
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member (hereinafter the remdning translatable parallel rigid members) 
when the remaining translatable parallel rigid members arc free floating by 
activation of free floating meaiK, such as dc-activating the flutter valves on 
Uie actuators, cooperating with the translatable parallel rigid members, and 

(b) coupling the first translatable parallel rigid member to the saw arbor so as 
to rigidly couple the first translatable parallel rigid member to the saw 
arbor in a transverse direction along the horizontal axis of rotation and so 
as to rotatably couple the first translatable parallel rigid member to the saw 
arbor about the horizontal axis of rotation. 

I he first translatable parallel rigid member is selectively actuably positionable when the remaining 
translatable parallel rigid members ai-e free floating. Thus, selective positioning of the first 
translatable parallel rigid member according to the optimized profile translates Ihe laterally sioaccd 
array of the saw blades according to the optimized profile as the workplace is translated along the 
feedpath and through the sawbox. 

Tn a third aspect, where tlie saw blades are slidingly moimted on a sleeve, and the 
sleeve slidingly moimted on the saw arbor, and the sleeve clamped to one of the Y axis positioning 
shafts, the array of saw blades are splincd and slidingly mounted on a correspondingly externally 
splincd sleeve. The sleeve is internally splined and slidingly mounted on external splines on the 
saw arbor. Again, the saw blade array spacing selective adjustment means are selectively 
positionable laterally translatable parallel rigid members extending and translatable generally 
parallel to the saw arbor, the rigid members rigidly mounted to corresponding saw blade guide 
means for selective slldable lateral positioning of the saw blades along the sleeve. Selective lateral 
positioning of each of the rigid members selectively laterally positions one corresponding saw 
blade along the sleeve by one-to-one coupling via a corresponding saw blade guide. The saw 
translating means are the translatable parallel rigid members rigidly mounted to tlic saw blade 
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guide means. At least a first translatable parallel rigid member is clamped, by clamping means, 
to the sleeve so as to selectively translate the sleeve relative to tiie saw arbor in unison with the 
first translatable parallel rigid member. 

In a fourth aspect, vdicrc the saw blades are slidingly mounted on a sleeve, and the 
sleeve slidingly mounted on the saw arbor, and the saw arbor selectively clamped to all of the Y 
axis positioning shafts, at least a first translatable parallel rigid member is selective actuably 
posilionablc, and the remaining translatable parallel rigid members are adapted to be selectively 
free floating when selectively actuable clamping means are selectively actuated to rigidly secure 
the remaining translatable parallel rigid members to the first translatable parallel rigid member and 
to the sleeve so as to selectively translate the sleeve relative to the saw arbor in unison with the 
first translatable parallel ri^d memba:. 

In a fifth aspect, where the saw arbor is clamped to one of the Y axis positioning 
shafts, at least a first translatable parallel rigid member is clamped, by clamping means, to tlie saw 
arbor so as to selectively translate the saw arbor in unison with the first translatable parallel rigid 
member. 

Advantageously, in all embodiments, the selectively actuable clamping means is 
a tic bar rigidly coupled cither to the saw arbor, or the sleeve, in a transverse direction along the 
horizontal axis of rotation, depending on whether the saw arbor or the sleeve is laterally 
translating. The tie bar is rotatably coupled to the saw arbor or sleeve about the horizontal axis 
of rotation. 

Where the tie bar extends across all of the translatable parallel rigid members, the 
tie bar includes selectively actuable clamps for rigidly couplmg the remaining translatable parallel 
rigid members to the first translatable parallel rigid member when the remaining translatable 
parallel rigid members are fiee floating, that is, following active pre-positioning of the saw blades. 
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The clamps clamp the remaining Y axis positioning shafts to thus physically couple the free 
floating Y axis positioning shafts to the first, active, Y axis positioning shaft governing active 
lateral translation for cui-ve sawing or edging. 

The Y axis positioning shafts may remain actively independently translatable 
following prepositioning of the saw blades so that each Y axis positioning cylinder actively 
governs the cutting path of its corresponding saw blade. In those embodiments, the tic bar only 
extends from tlie saw arbor or sleeve to the first Y axis positioning shaft 

Further advantageously, the end blades at either end of the array of saw blades may 
be chipping heads. The array may consist of two or more blades. The chipping heads may, 
althoiigh not necessarily, be coupled by reduction gearing to the saw arbor for optimal rotational 
speed. The chipping heads chip m chipping planes parallel to the saw blades so as to chip a 
workpiccc translating generally longitudinally into tlie sawbox for curve sawing and edging. The 
chipping heads are in line witli the saw arbor. 

The sawbox may, further, include chipping anvils corresponding to, and 
cooperating with the chippii^ heads. Tlie chipping anvils are mounted in close adjacency to arcs 
of rotation of the chipping blades in the chipping planes, so as to lie at least partially in tlie 
chipping planes, to provide a bearing and shearing surface against which a workpiece may bear 
so as to shear chips from the workpiece as the chipping blades engage the workpiece in tlie chip 
cutting engagement The chipping anvils may be rigid members having generally planar bearing 
surfaces extending generally horizontally, parallel to the saw arbor, and the chipping blades, as 
they rotate in the arcs of rotation, to fonn an acute angle relative to the planar bearing surfaces as 
the chipping blades are rotated past the chipping anvils. 



The reduction gears may be planetary reduction gears, for reducing tlie rate of 
rotation of the chipping heads relative to the rate of rotation of the saw blades so as to optimize 
cutting of the chips from the workpiece. 



The invention provides otlier advantages which will be made clear in tlie 
description of the preferred embodiments. 

Brief Description of the Drawings 

The invention will be better understood by reference to drawings, wherein: 

Figure 1 is a plan view showing the active sawbox system of the present invention. 

Figure 2 is a side elevation cross-sedional view according to a preferred 
emboditnent of the invention, along section line 2-2 in Figures 1 and 4. 

Figure 3 is an end elevation cross-sectional view according to a preferred 
embodiment of the invention, along section line 3-3 in I'igures 1 and 4. 

Figure 3a is an end elevation cross-sectional view according to an alternative 
preferred embodiment of the present invention. 

Figure 4 is an enlarged section plan view, taken ftom Figure 1 . 

Figure 5 is a side section view of chip head of an alternative embodiment of the 
present invention. 
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Figure 5a is an end section view of the chip head of Figure 5 along sectional line 

5a-5a. 



Figure 6 is a die^ramraalic view of tlie overall mill system incorporating the 
present invention. 

Detailed De<;cription of Preferred Emb odimetitg 

Referring to tlie drawing figures wherein sinular characters of reference represent 
corresponding parts in each view, the active sawbox apparatus of the present invention is generally 
indicated by the reference numeral 10, 

As seen in Figure 1, an unscrambler 12 receives the workpiece 14 from the mill 
(direction A) and separates the workpiece 14 and then feeds the workpiece 14 onto an even ending 
roll case 16 which ends the workpiece 14 onto live fence 16a, and then transfers the workpiece 14 
on to a sequencing transfer 18, or a drop out 20. Dropout 20 allows the operator to reject a 
workpiece before it moves on to the sequencing transfer 18. Sequencing transfer 18 includes 
duckcr A22, where workpiece 14 is sent from dackcr A22 to ducker B24 when ducker B24 
becomes available. Sequencbg transfer 18, includes ducker C26, where workpiece 14 is sent to 
ducker C26 from ducker B24 when duckcr C26 becomes available. Sequencing transfer 18, 
includes ducker D28, where workpiece 14 is sent to ducker D28 from duckcr C26 when ducker 
D28 becomes available. Sequencing transfer 18, includes ducker E30, where workpiece 14 is sent 
to ducker E30 from ducker D28 when ducker B30 becomes available. 

Angled roUcase 32 receives workpiece 14 from ducker E30 when angled rollcase 
32 becomes available. As also seen in Figure 6, angled rollcase 32 moves workpiece 14 up to a 
fence 34, where, once workpiece 14 contacts fence 34, the angled rollcase 32 begins to move 
workpiece 14 in direction B. Workpiece 14 moves along angled rollcase 32 and fence 34, and 
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then onto a wide belt 36 which continues to move workpiccc 14 in direction B. Workpicce 14 
continues to move in direction B through lineal scanner 38, where the lineal scanner 38 obtains 
an image of workpiece 14. 

As best seen in Figures 2 and 4, a plurality of driven pressroUs 40, actuated by 
pressroU cylinders 40a, receive workpicce 14 prior to entering sawbox apparatus 10. PressroUs 
40 press down to hold workpiece 1 4 against sharpcliain 42 and split bedrolls 44. Driven pressroUs 
40 and sharpchain 42 drive workpiece 14 in a straight line in direction B into sawbox apparatus 
10. 

The image of workpiece 14 from scanner 38 is sent to an optimizer decision 
processor 46, "w^iere the image is processed. The processed decision information is exported to 
sawbox apparatus 10 where sawbox apparatus controllers (not shown) activate X axis positioning 
cylinder 46 and Y axis positioning cylinders 56a, 56b, 56c and 56d which may be Temposonie 
(TM) cylinders, seen in Figures 3 and 4. 

In a first preferred embodiment, seen in Figures 3 and 4, once the Y axis 
positioning cylinders have been positioned for the desired lumber target size, thereafter they axe 
actuated in unison with saw arbor 52 so that the Y ajds positioning cylinder shafts, the saw arbor, 
the saw guides, and the saw blades are translated latcraUy and actively according to tlie optimized 
cutting and edging profile, 

Once Y axis positionhig cylinders 56a, 56b, 56c and 56d, are actuated to position 
saws 50 and saw guides 54 for desired width of cut, tie bar 58 is actuated by means of tie bar 
clamp cylinders 62 to clamp, that is, to restrain, further independent movement of Y axis 
positioning cylinder shafts 60b, 60c and 60d relative to shaft 60a. Y axis positioning cylinders 
56b, 56c and 56d arc released to "float" once tie bar 58 clamps Y axis positioning cylinder shafts 
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60b, 60c and 60d. Y axis positioning cylinder shaft 60a is fixed to tie bar 58 by means of bolt 58b. 
Tie bar 58 is rotatably mounted to arbor 52, by thrust bearing 58a. 

Once saws 50 arc positioned, Y axis positioning cylinder 56a is actuated to move 
saw guides 54, saw guides blocks 54a, arbor 52, tie bar 58, and saws 50, so as to translate saws 
50 in unison in direction D within sawbox 1 0 while sawbox 1 0 skews in direction E on X axis pin 
64 by means of X axis positionmg cylinder 46. Arbor 52 has raised splines 52a. Splines 52a 
slidingly journal in correspondingly splined saws 50. Arbor 52 rotatably slides in bearings 52b 
and 52c. Arbor 52 and saws 50 translate in direction D. Splined slip joint 66 at the end of arbor 
52, near U-joint 70, allows motors 72 to remain stationary as arbor 52 and saws 50 actively skew 
and translate to follow tlie optimised path. Translation of arbor 52 and saws 50, rather than 
translation of tlie entire sawbox 10 reduces the moving weight of sawbox 10 and thereby reduces 
tlie response time of the sawbox when following the optmiized cutting or edging profile of 
workpiece 14. 

In a second preferred embodiment, arbor 52 is not fixed to Y axis positioning 
cylinder shaft 60a, but rather, saws 50 are moved relative to arbor 52 by Y axis positioning 
cylinders 56a, 56b, 56c and 56d, acting in unison to slide saws 50 over splines 52a. Thus, in this 
embodiment, tie bar 58, tie bar clamp cylinders 62, and splined slip joint 66 arc not required. 

In a third preferred embodiment, arbor 52 is fixed to Y axis positioning cylinder 
sliaft 60a by a short tie bar 58', such as seen in Figure 3a. Short tic bar 58' does not extend over 
Y axis positioning shafts 60b, 60c and 60d, Thus, shafts 60b, 60c and 60d cannot be clamped to 
shaft 60a and translating saws 50 in unison requires continuous active control of all Y axis 
positioning cyJitiders, 
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Use of tie bar 58, which only requires active control of one Y axis positioning 
cylinder, the remaining cylinders being free floating and tied to the translation of the active 
cylinder, thus simplifies the required system controls when in operation. 



In a fourth preferred embodiment depicted in Figure 3a, again, arbor 52 is not free 
to translate laterally. However, in this embodiment, ratlier than saws 50 sUdmg relative to arbor 
52 in splines directly on arbor 52, a sleeve 53 is splined between saws 50 and arbor 52. Thus, 
sleeve 53 is free to be laterally positioned relative to arbor 52, being splined thereon by means of 
internal splines (not shown) slidingly mated onto arbor splines 52a. Saws 50 arc to be laterally 
slid relative to sleeve 53, saws 50 being slidingly mated onto splines 53a. 

Thus the target lumber sizes may be preset by selective actuation of Y axis 
positioning cylinders 56a-56d. Once saws 50 have beenprepositioned, active curve sawing and 
edging is accomplished by translating saws 50 in unison on sleeve 53 as sawbox 10 is actively 
skewed. In this preferred embodiment, tie bar 58' is fixed to Y axis positioning cylinder shaft 60a 
and rotatably mounted at its other end by means of thrust bearing 58a to sleeve 53. Thus, sleeve 
53 and the saw guide 54 mounted to cylinder shaft 60a are physically coupled. In 3i\ alternative 
embodiment, short tie bar 58' may be replaced by a tie bar 58 having actuable clamps 62. 

Seen in Figure 5, chip heads 74 may replace tlie outer-most of saws 50, Chip heads 
74 reduce the slabs or edgings from workpiece 14 into chips as workpicce 14 moves through 
active sawbox apparatus 10. Chip heads 74 may have internal planetary reduction gears 76 that 
allow the chip heads to rotate in direction F at an optimum speed, to create quality chips (not 
shown). Chipping anvils 78 provide shear points for the chipping heads in the production of chips. 

As illustrated in Figure 6, optimizer decision processor 46 and the seamier 38 
communicate on a common scanner local area network 80. An ethemct (TM) local area network 
(LAN) 82, and a network server 84 provide network communications. Modem 86 provides 

17 



external communications. Man-machine interface 86 and primary workstation 90 also 
communicate over the ethemet (TM) LAN 82. 



The optimizer decision processor 46 and associated network server 84, man- 
machine interface 88, programmable logic controller (PLC) 92 and primary work station 90 
communicate across a common ethemet (TM) LAN 82, which is available as a connection point 
to existing mill networks. This connection point allows workstations within the existing mill 
offices (with appropriate software) access to all worlq)iece optimization functions. A dedicated 
communications link 94 may exist between the optimizer decision processor 46 and the 
programmable logic controller (PLC) 92. All workstations and the network server 84 contain 
software applications which provide mill personnel the tools they require to define their 
environment (scanner, optimizer, machine center, products, shift schedules, reports) to tlie 
workpiece optimizer system; pre-generate various slart-up configurations; start, stop ajid load tlie 
system; visually monitor the worlqpiecc 14 as it proceeds through the system; and monitor the 
operation for unusual conditions. The operators console 96 allows the operator to stop the 
movement of workpiece 14 or divert a workpiece through dropout 20. 

Modem 86 attached to the network server 84, and the primary workstation 90 using 
remote access software and appropriate controls, allows remote dial-up access to the mill site for 
software reprogramming and remote operation of ahnost every application and function as well 
as retrieval of stadstics and workpiece summaries for off-site service analysis. The man-machine 
interface 88 provides operator input and allows the operator access to various levels of machine 
operation and control. The PLC 92 and motion controllers 98, share the task of monitoring speed 
and position of the workpiece 14 and controlling positioners. 

As will be apparent to those skilled in the art in the light of the foregoing 
disclosure, many alterations and modifications are possible in the practice of this invention 
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without departing from the spirit or scope thereof. Accordingly, the scope of the invention is to 
be construed in accordance with the substance defined by the following claims. 
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WHAT IS CLAIMED IS: 



1 . A selectively adjustable edging and curve-sawing saw comprising: 

a selectively skcwablc sawbox, skewable in a generally horizontal plane about a vertical 
axis of rotation relative to an infccd path and posilionable in said infccd path so as to 
receive a workpiece translated generally longitudinally along said infccd path and into said 
sawbox, 

said sawbox rotatably supporting, on a selectively rotatable generally horizontal saw arbor 
selectively rotatable about a generally laterally extending horizontal axis of rotation, a 
plurality of generally vertically and longitudinally aligned saw blades in parallel 
selectively adjustable laterally spaced array, 

saw blade array spacing selective adjustment means mounted to said sawbox for selective 
adjustment of lateral spacing between said saw blades in said parallel selectively 
adjustable laterally spaced array along said saw arbor, 

saw translating means for laterally translating said parallel selectively adjustable laterally 
spaced array relative to said sawbox according to an optimized profile. 

2, The saw of claim 1 wherein said saw blade array spacing selective adjustment means and 
said saw trdnslating means are selectively positionable laterally translatable parallel rigid 
members extending and translatable generally parallel to said saw arbor, said translatable 
parallel rigid members rigidly mounted to saw blade guide means for selective slidablc 
lateral positioning of s^d saw blades along said saw arbor, wherein selective lateral 
positioning of each of said translatable parallel rigid members selectively laterally 
positions one corresponding saw blade of said saw blades. 



The saw of claim 1 wherein said saw blade array spacing selective adjustment means are 
selectively positionable laterally translatable parallel rigid members extending and 
translatable generally parallel to said saw arbor, said translatable parallel rigid members 
rigidly mounted to corresponding saw blade guide means for selective sHdable lateral 
positioning of said saw blades along said saw arbor, wherein selective lateral positioning 
of each of said translatable parallel rigid members selectively laterally positions one 
corresponding saw blade of said saw blades, whereby lateral spacing between said saw 
blades may be adjusted prior to lateral translation of said laterally spaced array of said saw 
blades, 

and wherein said saw translating means is selectively actuable clamping means: 

(a) selectively actuable to selectively rigidly couple a first translatable parallel rigid 
member of said translatable parallel rigid members to said translatable parallel 
rigid members otha- than said first translatable parallel rigid member when said 
translatable parallel rigid members other than said first translatable parallel rigid 
member are free floating by activation of free floating means cooperating with said 
translatable parallel rigid members, and 

(b) coupling said first translatable parallel rigid member to said saw arbor so as to 
rigidly couple said first translatable parallel rigid member to said saw arbor in a 
transverse direction along said horizontal axis of rotation and so as to rotatably 
couple said first translatable parallel rigid member to said saw arbor about said 
horizontal axis of rotation, 

wherein said first translatable parallel rigid member is selectively actuably positionable 
when said translatable parallel rigid members otlier than said first translatable parallel rigid 
members are free floating, whereby selecUvc positioning of said first translatable parallel 
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rigid member according to said optimized profile translates said laterally spaced array of 
said saw blades according to said optimized profile as said workpiece is translated along 
said feedpalh and through said sawbox. 

The saw of claim 1 wherein said saw blades are splined and slidingly moui\ted on a 
correspondingly externally splined sleeve, and wherein said sleeve is internally splined and 
slidiiigly moonted on external splines on said saw arbor, 

and wherein said saw blade array spacing selective adjustment means are selectively 
positionable laterally translatable parallel rigid members extending and translatable 
generally parallel to said saw arbor, said translatable parallel rigid members rigidly 
mounted to corresponding saw blade guide means for selective slidablc lateral positioning 
of said saw blades along ssid sleeve, wherein selective lateral positioning of each of said 
translatable parallel rigid members selectively laterally positions one corresponding saw 
blade of said saw blades, whereby lateral spacing between said saw blades may be adjusted 
prior to lateral translation of said laterally spaced array of said saw blades, 

and wherem said saw translating means are said translatable parallel rigid members rigidly 
mounted to said saw blade guide means wherein a first translatable parallel rigid member 
of said translatable parallel rigid members is clamped, by clamping means, to said sleeve 
so as to selectively translate said sleeve relative to said saw arbor in unison with said first 
translatable parallel rigid member. 

The saw of claim 1 wherem said array of saw blades are splined and slidingly moimted on 
a correspondingly externally splined sleeve, and wherein said sleeve is internally splined 
and slidingly mounted on external splines on said saw arbof, 



and wherein said saw blade array spacing selective adjustment means are selectively 
positionable laterally translatable parallel rigid members extending and translatable 
generally parallel to said saw arbor, said translatable parallel rigid members rigidly 
mounted to corresponding saw blade guide means for selective slidable lateral positioning 
of said saw blades along said sleeve, wherein selective lateral positioning of each of said 
translatable parallel rigid members selectively laterally positions one corresponding saw 
blade of said saw blades, whereby lateral spacing between said saw blades may be adjusted 
prior to lateral translation of said laterally spaced array of said saw blades, 

and wherein said saw translating means is selectively actuable clamping means', 

(a) selectively actuable to selectively rigidly couple a first translatable parallel rigid 
member of said translatable parallel rigid members to said translatable parallel 
rigid members other than said first translatable parallel rigid member when said 
translatable parallel rigid members other than said first translatable parallel rigid 
member are firee floating by activation of free floating means cooperating with said 
translatable parallel rigid members, and 

(b) coupling said first translatable parallel rigid member to said sleeve so as to rigidly 
couple said first translatable parallel rigid member to said sleeve in a transverse 
direction along said horizontal axis of rotation and so as to rotatably couple said 
first translatable parallel rigid member to said sleeve about said horizontal axis of 
rotation, 

wherein said first translatable parallel rigid member is selectively actuably positionable 
so as to selectively translate said sleeve relative to said saw arbor in unison with said first 
translatable parallel rigid member when said translatable parallel rigid members other than 
said first translatable parallel rigid members are free floating, whereby selective 
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positiomug of said first translatable parallel rigid member according to said optimized 
profile translates said laterally spaced anay of said saw blades according to said optimized 
profile as said workpiece is translated along said feedpath and tlirough said sawbox. 

The saw of claim 3 wherein said selectively actuable clamping means is a tie bar. 

The saw of claim 4 wherein said selectively actuable clamping means is a tie bar rigidly 
coupled to said sleeve in a transverse direction along said horizontal axis of rotation and 
rotatably coupled to said sleeve about sadd horizontal axis of rotation. 

The saw of claim 5 wherein said selectively actuable clamping means is a tie bar. 

The saw of claim 6 wherein said tie bar extends across all of said translatable parallel rigid 
members and wherein said tie bar includes selectively actuable clamps, each clamp of said 
selectively actuable clamps corresponding to a single translatable parallel rigid member 
of said translatable parallel rigid members other than said first translatable parallel rigid 
member. 

The saw of claim 8 wherein said tie bar extends across all of said translatable parallel rigid 
members and wherein said tie bar includes selectively actuable clamps, each clanp of said 
selectively actuable clamps corresponding to a single translatable parallel rigid member 
of said translatable parallel rigid members other than said first translatable parallel rigid 
member. 



The saw of claim 7 wherein said lie bar only extends from said sleeve to said 
translatable parallel rigid member. 



The saw of claim 1 wherein said saw blade array spacing selective adjustment means arc 
selectively positionable laterally translatable parallel rigid members extending and 
ti"anslatable generally parallel to said saw arbor, said translatable parallel rigid members 
rigidly mounted to corresponding saw blade guide means for selective slidablc lateral 
positioning of said saw blades along said saw arbor, wherein selective lateral positioning 
of each of said rigid members selectively laterally positions one conrcsponding saw blade 
of said saw blades, whereby lateral spacing between said saw blades may be adjusted prior 
to lateral translation of said laterally spaced array of said saw blades, 

and wherein said saw translating means are said translatable parallel rigid members rigidly 
mounted to said saw blade guide means wherein a first translatable parallel rigid member 
of said translatable parallel rigid members is clamped, by clamping means, to said saw 
arbor so as to selectively translate said saw arbor in unison with said first translatable 
parallel rigid member. 

The saw of claim 12 wherein said selectively actuable clamping means is a tie bar, 
extending from said saw arbor to said first translatable parallel rigid member, rigidly 
coupled to said saw arbor in a transverse direction along said horizontal axis of rotation 
and rotatably coupled to said saw arbor about said horizontal axis of rotation. 

The saw of claim 1 wherein edging end blades at either end of said laterally spaced anray 
of said saw blades are chipping heads coupled by gearing means to said saw arbor for 
optimal rotational speed, in chipping planes parallel to said saw blades, of oWpping blades 
on said chipping heads so as to bring said chipping blades into chip cutting engagement 
with said workpiecc translating generally longitudinally into said sawbox for curve sawing 
and edging. 
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15. The saw of claim 14 whcreinsaid sawbox further comprises chipping anvils corrcspondmg 
to, and cooperating with said chipping heads, said chipping anvils mounted in close 
adjacency to arcs of rotation of said chipping blades in said chipping planes, so as to lie 
at least partially in said chipping planes to provide a bearing and shearing surface against 
which said workpiece may bear so as to shear chips from said workpiece as sdd chipping 
blades engage said workpiece in said chip cutting engagement. 

16. The saw of claim 15 wherein said chipping anvils are rigid members having generally 
planar bearing surfaces extending generally horizontally, parallel lo said saw arbor, and 
said chipping blades, as they rotate in said a-cs of rotation, form an acute angle relative to 
said planar bearing surfaces as said chipping blades are rotated past said chipping anvils. 



1 7. The gangsaw of claim 16 wherein said gearing means are reduction gears for reducing said 
rotational speed of said chipping heads relative to a rate of rotation of said saw blades so 

15 as to optimize cutting of said chips from said workpiece. 

18. The saw of claim 1 wherein edging end blades at either end of said airay of saw blades arc 
chipping heads for chipping edges of said workpiece when said workpiece is titmslated 
generally longitudinally into said sawbox for cm-ve sawing and edging. 

20 

19. The saw of claim 18 wherein said sawbox fiirther comprises chipping anvils corresponding 
to, and cooperating with said chipping heads, said chipping anwls mounted in close 
adjacency to arcs of rotation of chipping blades, mounted on said chipping heads, in said 
chipping planes, so as to lie at least partially in said chipping planes to provide a bearing 

25 and shearmg surface against which said workpiece may bear so as to shear chips from said 

workpiece as said chipping blades engage said workpiece in chip cutting engagement. 
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The saw of claim 19 wherein said chipping anvils are rigid members having generally 
planar bearing surfaces extending generally horizontally, parallel to said saw arbor, and 
said chippmg blades, as they rotate in said arcs of rotation, form an acute angle relative to 
said planar bearing surfaces as said chipping blades are rotate past said chipping anvils. 

In a selectively adjustable edging and curve-sawing saw having a sawbox rotatably 
supporting, on a selectively rotalable generally horizontal saw arbor selectively rotalablc 
about a generally laterally extending horizontal axis of rotation, a plurality of generally 
vertically and longitudinally aligned saw blades in parallel selectively adjustable laterally 
spaced array, a method for selectively adjustable edging and curve sawing comprising the 
steps of: 

(a) skewing a selectively skewable sawbox in a generally horizontal plane about a 
vertical axis of rotation relative to an infccd path and positioning said sawbox in 
said infeed path so as to receive a workpiecc translated generally longitudinally 
along said infeed path and into said sawbox, 

(b) adjusting saw blade spacing within said laterally spaced an-ay by saw blade array 
spacing selective adjustment means mounted to said sawbox for selective 
adjustment of lateral spacing between said saw blades in said parallel selectively 
adjustable lateral spaced array along said saw arbor, and 

(c) laterally translating, by saw translating means, said laterally spaced array relative 
to said sawbox according to an optimized profile. 



Abstract of the Disclosxirc 



The selectively adjustable edging and curve-sawing saw of the present invention 
lias a selectively skcwable sawbox, skewablc in a generally horizontal plane about a vertical axis 
of rotation relative to an infeed path and positionablc in the iiifeed path so as to receive workpieces 
translated generally longitudinally along the infeed path and into tlie sawbox. The sawbox 
rotatably supports a saw arbor, A plurality of generally vertically and longitudinally aligned saw 
blades arc slidingly mounted on the saw arbor in a parallel selectively adjustable laterally spaced 
array. A saw blade array spacing selective adjustment device is mounted to the sawbox. The 
array is slidingly translated relative to the sawbox according to an opthnized profile. 
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